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IHMFLUENCE MATRIX PROGRAM FOR

AERODYNAMIC LIFTING SURFACE THEORY

Richard T, Medan
Ames Research Center
and
K. Susan Ray
Computer Sciences Corporation

ABSTRACT

This document is a description of and users manual for
a USA FORTRAN IV computer program which computes an
aerodynamic influence matrix and which is one of
several computer programs used to analyze 1ifting, thin
wings in steady, subsonic flow according to a kernel
function method 1ifting surface theory, The most
significant features of the program are that it can
treat unsymmetrical wings, control points can be placed
on the leading and/or trailing edges, and a stable,
efficient algorithm is used to compute the influence
matrix.,
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Richard T, Medan
Ames Research Center
and
K. Susan Ray
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U at

This document is a description of and users manual for
a USA FORTRAN 1V computer program which computes an
aerodynamic influence matrix and which 1is one of
several computer programs used to analyze 1i1fting, thin
wings in steady, subsonic flow according to a kernel
function nmethod 1ifting surface theory. The most
significant features of the program are that it can
treat unsymmetrical wings, control points can be placed
on the leading and/or trailing edges, and a stahle,
efficient algorithm is used to compute the influence
matrix.

Questions concerninc either this document or the
computer program or the associated computer programs
should be directed to:

R. T, Medan

Mail Stop 247-1

Ames Research Center
Moffett Field,

Ca. 94035
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2 PROGRAM DESCRIPTION

This program implements the algorithms discussed in
ref. 1 for determining the aerodynamic influence matyrix
of a thin, 1ifting, planar wing in linearized, steady,
subsonic flow. (i.e., the downwash modes induced by
/he pressure modes), The program utilizes the new
technigue (discussed in ref. 1) which requires fewer
quadrature points yet still calculates the influence
functions accurately enough to guarantee convergence
with an increasing number of spanwise quadrature
points.

The types of wings which may be treated by the program
include asymmetric ones and ones with curved edses,
Also contro! points on the wing leading and/or trailing
edges may be handled, The wing geometry and spanwise
integration points are input to the program from a disk
file or tape (see section 5.1) created by the geometry
program (ref, 2). The influence matrix which this
program calculates is written on a disk file or tape
(AIM file, see section 5.2 for a complete description),
This AIM file is then used by the equation solving
program (ref, 3), which determines the coefficients in
the expansion for the 1ifting pressure coefficient,
Delta-Cp. Also the AIM file may be used by the
boundary condition program (ref, L) and the planform
plotting program {ref. 5) since the wing control points
may be changed by this influence matrix program,

This program was designed to operate under a command
format. After some initial input is entered, the
program prints a + sign (in the conversational mode).
At this point the user enters a command, Then the
program performs an action associated with the command,
This action may consist of reading a variable or
variables, reading in the geometry of a new wing, or

beginning the computation of the AIM file for the
current wing.

This command format approach has been found to be
extremely flexible and to make the program very easy to
use. For exampie, it allows the user to enter data in
any order that he wishes and allows a conversational
user to correct mistakes easily since each command may
be given as many times as the user wishes. A complete
description of the available commands is given in
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section 4.

Another particularly useful feature of this program is
that, with a single program run, the user can create
more than one AIM file, These files can be AIM files
for different wings and/or AIM files for the sarme wing.
AIM files for the same wing can differ from one another
because of changes in the Mach number or else different
choices for the number of spanwise integration poaints
or other integration parameters or else because of a
different set of control points. The ahility of the
program to change the chordwise control polnts
arbitrarily and the spanwise control points to a
limited extent from those (default) control points
stored on the geometry fille has been found to be
another very useful feature,
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3,2

USERS JMSTRUCT|OQMS
INITIAL SETUP AMES' TSS SYSTEM

For eijther batch or conversational processing the
following TSS commands must be given. These cnommands
are required once and only once for each user ID. The
First three commands create the identification number
file named IDFILE. This file contains four zeroes in
binary form,

SHARE MEDAN,FSARTM, INIDFILE
CDS MEDAN, !DFILE

DELETE MEDAN

SHARE MEDAN,FSARTM,LSPROG.V1

CONVERSATIONAL USE ON AMES' TSS SYSTEM

All integer data should be entered in a 1615 format and
all floating point data in 8F10.0 format,.

USER: After logging on enter the following:

AMES USYSLIB
JOBLIBS SYSULIR
JBLB MEDAN

It is not necessary to issue DDEFS for the
geometry, identification numbher, and influence
matrix files because the program issues its own
DDEF commands to TSS,

USER: CALL INFS$
PROG: ENTER BATCH

USER: Enter carriage return for conversational mode,
PROG: ENTER 1D1.

USER: Enter identification number of the geometry
file. |If a negative number is entered, then the
most recent geometry file will be used, Enter
zero to terminate execution.

PROG: +
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3.3

USER: At this point the wuser must beglin entering
commands. After each command he should enter
the input, if any, associated with that commanrd,
The program does not prompt for this input, |If
the command is any of the commands except S5T0P,
START, or WING, the program will respond with
another + sign and the user must enter the next
command, With a STOP command, the program will
terminate, With a START command the program

~will request a value for ODISK, ¥ output on
the terminal is desired, enter zerc. Otherwise
enter an integer from 1«3, The program will
respond by giving the name of the file where the
output will be found, Then the program will
commence with the calculation of the influence
matrix. This may take many minutes on the AMES
IBM 360/67 since the calculation can be lengthy,
After the calculation has been finished, the
program will -~ respond with another + sign, At
this time the user may make modifications to the
data and calculate another influence matrix or
else he may give the STOP command., After a WIHNG
command the program Jloops back to the point
where it requests ID1, After a WING command has
been given, the program resets variahles which
have default values, This means that, for
example, if the user had given the HNSTORF
command once, he would have to give it a=ain
after a WING command to retain the effect of the
MSTORE command.,

TSS BATCH HODE

The batch mode operates the same as the conversational
mode with the sole exception that a "T" must be put in
column 1 on the first card (for the logical variahle
BATCH) . This nrn suppresses all subsequent
conversational prompts,
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4 DESCRIPTION OF COMMANDS

In all cases the first three letters of a command are
sufficient input. All integer data should be entered
in a 1615 format and all floating point data in 8F10,0
format. The input, if any, associated with each
command is to be entered on the following line in
conversational processing and in batch processing is to
be on cards immediately folliowing the command card,
The same command may occur more than once, This s
useful in correcting data entered in error.

Although the cormands may, for the most part, be
entered in any order the following command sequences
must be observed: PP, if it is to be given, must
precede the HNMAX and CHWTYPE commands, The START
command must precede the WING and STOP commands, The
MM command must precede the SWTYPE, XK, and MREF
commands,

Certain commands reverse their effect each time the
cormmand is used, In other words, if the subject
commands are given twice, the effect will be the same
as if they were never given. Also the variahles
associated with these commands are reset after a WING
command, This means that 1if, for example, the NOHEAN
command were in effect, the user would have to give
this command again following a WING command in order to
retain the effect of the NOHEAD command. The commands
which reverse their effect are: IWRITE, NSTORE, IWCCP,
IWSEP, SUPPRESS, CC!, NOHEAD, and NINT,

Besides resetting the variables associated with the
reversible commands, the WING command causes all other
variables to be reset to their default values, Thesea
default values either come from the geometry file or
are set by this influence matrix program.

The commands which are the most important and basic
are: JJ, which adjusts the number of spanwise
integration points; MM and SWTYPE, which adjust the
spanwise control points; PP and SWTYPE, which adjust
the chordwise control points; START, which initiates
the major part of the computation; WING, which reards in
geometry data for a new wing; and STnP, which
terminates the execution. These and all of the other
commands are explained fully below:
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cCl
Effect:

CONTINUE
Efféct:

CHWTYPE

nput:

Effect:

Input:

Effect:

Causes chordwise convergence information to be

printed. For a typical case this command may

cause an additional 5000 1ines of output, so
this command is not generally used except when
debugging. :

Causes processing to continue in batch mode
when an erroneous cormmand is encnuntered,
Otherwise execution will terminate. In the
conversational mode an invalid cemmand message
will be issued and processing will continue.

CHTYPE (integer variable)
(CHICP(P),P=1,PP) (if CWTYPE<D).

Causes program to read CWTYPE, an integer
denoting the type of chordwise control point
distribution, (CHICP(P),P=1,PP) will then be
computed if CWTYPE 20 or read if CWTYPE<O,
(CHICP) is an array of PP elements giving the
relative chordwise 1location of the control
points ({(0,.<CHICPLL,). The control points
which are computed are the Wagner npoints if
CWTYPE=0 (fig. 1) or the Multhopp points if
CWTYPE>D (fig. 2). The accuracy with which
the downwash modes are calculated decreases
for control points approaching but not on the
leading and trailing edges, If this command
is not given the default chordwise control
points on the geometry file will he used.
This command must be preceded by a PP command
if it is necessary to give a PP command .,

DELTAO

Causes program to read DELTAO. DELTA0 is a
parameter in the spanwise integration
described in ref. 1. It has a default value



EPS
Input:

Effect:

LWCCP
Effect:

{WRITE
Effect:

1WSCP
Effect:

Input:

Effect:

KK
Input:

Effect:
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of AR**2 where AR is the aspect ratio,

EPS

Causes program to read EPS, an integration
parameter discussed in ref. 1, The default
value for EPS is .5.

Causes printing of chordwlise control points,
This printing will not occur until after the
START command has been given,

Causes printing of the influence matrix.
Causes printing of spanwise control points,
This printing will not occur until after the

START command has been given.

JJ

Causes a new JJ to be read. JJ
of spanwise integration points.
value is JJMAX, which s
the gecometry file. 1f
adjusted downwards until MOD(JJMAX+1,JJ+1)=0,
This adjustment 1is necessary because the
integration points used must be identical to
or a symmetric subset of the integration
points which are on the geometry file,

is the number
The dafault
a number read from
necessary, JJ will be

KK

Causes new KK to be read. KK is the
order of the spanwise pressure modes,
actual! number of modes computed

max imum
The

is equal to KK
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LMAX
Input:

Effect:

LMIN
Input:

Effect:

MA
Input:

Effect:

MM

unless MODESL0 (see below). This command must
follow the MM command if KK#MM, otherwise this
command is not needed.

LMAX

Causes program to read LMAX, which is the
max imum number of chordwise integration points
which should be used (excluding the point on
the 1leading edge), This number will be
adjusted downwards until LMAX+1=(LMIMN+1)*2%x|
where | is an integer. 1t will also be
adjusted downwards until it is as small or
smaller than LMXMX in subroutine INITAL.
Currently LMXMX = 511, This relationship
occurs because of the nesting of the chordwise
quadrature points (ref. 1).

LMIN

Causes - program to read LMIN, which is the
minimum number of chordwise integration points
which should be used. |If thls command is not
given then LMIN will be computed according to
the type of chordwise control points which
will be used, 1f CWTYPEKO, then the program
assumes LMIN=1, If CWTYPE20, then LMIN will
be c¢omputed so as to align the chordwise
control points with the chordwise integration
points. The latter improves the convergence
rate of the chordwise integration when the
distance between the spanwise control and
integration points is small.

MACH (floating point)

Causes program to read a new Mach number, The
default value is the value stored on the
geometry file. :
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Input:

Effect:

input:

Effect:

MREF
input:

Effect:

NINT
Effect:

NMAX

Input:

MM

Causes program to read MM, which is the number
of spanwise control points. The default value
for MM is the vaiue of NF stored on the
geometry file, This command alsc sets KK
equal to MM and MREF equal to MM, so, if the
KK and/or MREF commands are to be glven, they
should follow this command.

MODES

Causes program to read MONES, whlch denotes
the type of spanwise pressure modes to be
used. The default value is 1, which causes
both the symmetric and antisymmetric downwash
modes to be calculated. |f MODES<0O only the
antisymmetric downwash modes will be
calculated. {f MODES=0 only the symmetric
downwash modes will be calculated.

MREF

Causes program to read MREF, whiech is a
reference number for the calculation of the
spanwise integration polnts. MREF is the same
as NN in the geometry program (ref. 2) and is
explained therein. Also see the explanation
of the SWTYPE command. If MREF=MM this
command is not needed., |If MREF$MM then this
command should be given after the MM command.

Causes number of chordwise integration points
for each control point and spanwise
integration point to be printed out.

NMAX

10
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Effect:

NOHEAD
Effect:

Effect:

PP
Input:

Effect:

START
Effect:

Effect:

Causes program to read NMAX, which is the
number of chordwise pressure modes. The
default value for NMAX is PP, If NMAX$PP,
this command must follow the PP command. If
NMAX=PP, this command i{s not necessary.

Suppresses the case information which is
ordinarily printed after ODISK is entered and
just prior to computing the influence matrix,
This command is generally only used in the
conversational mode when the output is at the
terminal and then it serves to decrease
terminal time,.

Causes the program not to create an influence
matrix flle. This command 1is generally only
used when testing the program and frequently
is used with the I1WRITE command.

PP

Causes program to read PP, which is the number
of chordwise control stations. This command
also seéets NMAX equal to PP, so if the HMAX
command is to be given, it should be given
after the PP command.

Causes the program to print a page of heading
material containing the integration parameters
and other information and then starts
computation of Aerodynamic Influence Matrix,
As the computation is being done the influence
matrix 1is stored PP rows at a time (if the
NSTORE command has not been given).

Terminates execution,

11
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SUPPRESS
Effect:

SWIYPE

Input:

Effect:

ISS
Input:

Effect:

Effect:

Causes suppression of warning messages
occurring because the chordwise integration

fails to converge,

SWTYPE (integer)
(NINDEX(M) ,M=1,MM) (if SWTYPE$0)

Causes program to read SWTYPE, which is an
integer denoting the type of spanwise control
points. |If SWTYPE=0, then the usual Multhopp
distribution will be used. f SWTYPE$0, then
the array (NINDEX) will be read and the
spanwise control points will be given by
COS(NINDEX(M)%«3,14159,,./(MREF+1)) for
M=1,2,...MM, This command should follow the
MM command, if the MM command should be given.

A TSS command of 80 characters or less.

The command s passed to the AMES' TSS
operating system. After the system processes
the command, control returns to the program,
This command is a special one for the AMES'
TS5 version of the program.

Causes program to request a new value for D1
so that another wing can be processed. Al
variables and commands are reinitialized after
this command is given.

12



Influence Matrix Program

5 SAMPLE TERMINAL SESSION

A sample terminal session on the AMES' 360/67 TSS
computer system is given in this section with
additional comments added in parenthesis. During this
session 3 aerodynamic influence matrices for an AR = 2
wing were computed.

For the first influence matrix the default control
points and integration stations were changed, For the
second influence matrix everything was the same as for
the first except that the Mach number was changed.
Both matrices were printed out, but not stored,

For the third matrix the default integration stations
and control points were used. The defaults were easily
restored by using the WING command. This matrix was
computed and stored, but not printed because of its
large size,

The following example was reproduced from an actual
terminal session:

LOGON userid,password,terminal id

AMES USYSLIB

JOBLIBS SYSULIB

JBLBE MEDAN

CALL INF%

(The influence matrix program is now in control.}
ENTER BATCH _

{(carriage return)

ENTER 1D1
L
4
IWRITE
+
JJ
W7
+
PP
3
+ .
CWTYPE
0
+
MM
3

13



Influence Matrix Program

+

IWCCP

+

IWSCP

+

NSTORE
+
TSS
CPUTIME?

0.765 SECONDS

+ .

START

ENTER ODISK

1

OUTPUT IS ON ...QUTPUT.AIM,N1..,

ID2= 0

{(Now the program prints output and computes
influence matrix.)
+
TSS
CPUTIME?

2.978 seconds

(By subtracting the previous CPUTIME from the
above, the user may determine how many CPU seconds

took to calculate and store the influence matrix

program,)
+
MACH
0.8
+
START
ENTER ODISK
2
QUTPUT IS ON ,,.QUTPUT.AIM.N2...
Ip2= 0
+
TSS
CPUTIME?
4.944 seconds
+
WING
ENTER 1ID1
4

+

1WCCP

+

IWSCP

14
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+
TSS
CPUTIME?
5.355 seconds
. A
START

ENTER ODISK

3

OUTPUT IS ON ...OUTPUT,AIM.N3,,.

Ip2= 5 .

(The  influence matrix will be on the file named
ATM, X00L X005 .)

+
TSS
CPUTIME?

59.450 SECONDS

+
STOP
TERMINATED: STOP

(The operating system is now in control.)

PRINT OUTPUT.AIM.NI,PRTSP=EDIT,STAT|0N=RMT05

PRINT BSN=77?7?7, . ?7? LINES
PRINT OUTPUT.AlM.NZ,PRTSP=EDIT,STATION=RMT05

PRINT BSN=????,  ?77? LINES
PRINT OUTPUT.AIM,N3,PRTSP=EDIT,STATION=RMTO5

PRINT BSN=%?7?7?, ??? LINES
LOGOFF

15
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6

6.2

INPUT FILES

The following disk files are read by the program. The
Ames' TSS version of the program issues its own DDEF
commands  for the files, so none need be given. For
other systems appropriate control cards will have to be
supplied for units 7 and 9.

GEOMETRY FILE

This file is a variable record length flle and is read
from unit 7,

The first record contains identification and title
information including the number of control points and
integration points.

The next record contains the chordwise control points,
the array of indices from which the spanwise control
points are derived, the tangents of the wing edge sweep
angles at the integration stations, etc. For a
complete description of this file see Ref, 2,

On the AMES' TSS system this file has the name GEOM.X!
where | is the numerical value of IDL.

IDENTIFICATION NUMBER FILE

This file i{s read from unit 9 and rewritten on unit 9
and contains fidentification numbers in binary form.
The second number on this file (1D2) is incremented by
1 and then the file is rewritten using the incremented
value of I1D2. ID2 is the Iidentiflication number which
will be used for the aerodynamic influence matrix file.

It is printed out with the heading information for each
case,

On the AMES' TSS system this file has the name IDFILE.

16
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7

INFLUENCE MATRIX (AIM) FILE

This file is a variable record length file and is
written on unit 11. The Ames' TSS version of the
program issues its own DDEF command for this file, so
none need be given. For another system appropriate
control cards would have to be supplied for unit 11,

The first record contains identification and title
information plus information about the size of the
matrix and location of spanwise and chordwise control
points,.

The second and subsequent records contaln the influence
matrix itself.

Oon the AMES' TSS system this file has the name
AIM.X1.XJ where | is the numerical value of tDl and J
is the numerical value of ID2,

The specific information stored on the file is the
following: _

EJRST LOGICAL RECORD

D1 Ildentification number of the geometry file,

In2 ~ tdentification number of AIM file.

NSEQ This integer no longer serves a practical
purpose.

(TITLE) Titling information of wup to 80 characters.
This array is 26 integer words long.

NTITL Number of words in TITLE to be printed.

PP : Number of chordwise control stations
(integer).

CHWTYPE An integer denoting the type of chordwise
' control point distribution.

MM Number of spanwise control points.

MREF A reference number for the calculation of the
spanwise integration points.

17
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SWTYPE

HMAX

KK

MODES

UNSYM

LMIN

LMAX

JUMAX

JdJd

MACH
EPS
DELTAD

(CHICP}

(NINDEX)

(ETACP)

An integer denoting the type of spanwise
control points.

Number of chordwise pressure modes.

Max imum order of the spanwise pressure modes,
Denotes the type of spanwise pressure modes
whose downwash modes have been calculated and

are stored on subsequent records of this file.

Integer which, when not equal to 0, indicates
an unsymmetric wing,

Minimum number of chordwise integration points
which was used,

Maximum number of chordwise integration points
which was used.

Max i mum number of spanwise integration
stations.

Number of integration points which have been
used.

Mach number.
An integration parameter.
A parameter in the spanwise integration.

An array containing PP chordwise stations at
which the downwash modes have been determined.

An array containing MM integers for computing
the spanwise control point positions,

MM spanwise stations at which the downwash
modes have been determined. Although (ETACP)
can be derived from (NINDEX) and MREF, it was
considered convenient to store these points
despite the redundancy.

18
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REXT iMP RECORDS

( (CALFACH, ¥, P), N=1,NNMAX) , K=KL,KK,KJUMP) ,P=1,PP)

Where KL=1 if MODES>D or KL=2 if MADNESLN and KJdump=1 if
MODES> 0 or KJUMP=2 if NODESLY and MMP='M |f the wing Is
unsyrmmetrical, or (WP=(thi+12/2 if the wing is
syrmetrical and HODESY0 or MMP=!/2 i€ the wing is
syrmmetrical and HODES<Y,

19



influence Matrix Program

l-

REFERENCES

ftedan, R, T.: Irproveimments to the Kernel Function
Method of Steady, Subsonic Lifting Surface Theorv,
MASA Rept, Mo, THX-62,327, March 1974,

Medan, R. T.: Geometry Prosram for Aerodynanic
Lifting Surface Theory. HASA Rent. to, T'N-062,303,
Sentember 1973,

Lemmer, 0. J.,, and iledan, R, T.: Equation Solvin=
Progrart for Aerodynamic Lifting Surface Thenrv.
MASA Rept, Mo, TiI-062,325, January 1374,

itedan, R, T., and Ray, K. 5,: Boundary Condition
Prograin for Aerodynamic Lifting Surface Thenry,
NASA Rept. No. TiX-62,323, December 1373,

Medan, R, T.,, and Ray, K. S.: Plottine Proeran for

Aerodynamic Liftins Surface Theory, HASA Rent, Mo,
THX-62,321, Hovember 1973,

20



FIGURES



TE.

Figure 1.- The Wagner (CWTYPE = 0) chordwise control point distribution for PP

22



L E. T.E.

Figure 2.- The MULTHOPP (CWTYPE > 0) chordwise control point distribution for PP = 4.
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OUTPUT FROM SAMPLE SESSINM

OUTPUT. AIMML
OUTPUT,AIM, M
OUTPUT, AIM. M3
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n,0000000

(ALFRa(N, &, t),Nzl,hrtbyy

21,2847 3R

0,3%79765

gtnT _Frs, = 260
wQ,au0197b62
i, 5357901

=0,3357640

eIn? PTS = 372

0,5u9R438
0, 0359384
0;&00?121
aINT PTS = 260
“G,0197660
w0, 8357904
-0,33576u4d
2 ThT P18 = 256
-0,h10361%
nLoconooo

0. 9291822



Le

Fiaz=0,0000000 CHI=A 4999058
(AL FA(N, 1, 2)sNal.HNvaX)
L 2456775 0,2500031
(ALF.»G(N! e 2):'\}10““&\(3
00000000 ©0,0000000
(ALFA(N, 3, 2),N=zi,Nvay)
w2 ,bB26989 =0,7500027
FTazw0,0000000 CHI=1,0000000
CALFAIN, 14 3),Nel,wuad)
1,3807179 0n,9824%02

CALFACN, 2, 3).Nzl,NMAY)

g,0000000 “fp,0000000
CALFAIN, 3, 3),Ns{,NMix)
«3,2069144 «1,8379764

TNT, POINT TOTAL = 1676

gINT P18 = 272
06963909
8% qn00000
-0,9502366
1T PTS = 256
“0,6103632
0,0000000

05291820
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DETESMInATTION OF AEHODYNAMIC TNFLUENCE MAaTRTX

TITL¥ = KECTANGII AR ®WINE AR = 2 11-13f73
TDby H 4
1he 5 a
NSER - ?
pe = T
CwTYPE z ~
MM = 3
vEKEF s 3
SvTYCE = 0
MmAY = 3
WK = 3
MONESR = '
WS Y - »
LMIN = |
| M&Y = 511
JJIMay = 1919
JJ = a7
DELTAD = 4,0v0900
FPS = nL,S00800
MACH c 6,80000
INESTL z 1
fCHIER)
n,000000
n,500000
1,000000
1 IuDEY ETa
! i n,70711
z 2 =0,00000
3 2 -0,70711



bY

STARTING 2000 ™ LOOP

Frdz 0,7071068 CHI=0,0000000
(ALFACN, 1, 1),NEl,NMAX)
0,554437?
AL FA(N, 2, 1) N2l NuAYY
1,1436427 . m0.1759124
CALFA(N, 3, 1),Nsl.N"ax)
1,0174537 w0,0916097

FTAz 0. 7071068 CHI=ZQ 4999994
CALFACN, 1, 23Nz NMAXY

0’ 9741887
(ALFA(N, 2, 2) N2l NMAY)

2, 4197948 0, 7071113
(ALFA(N, 3, 2).Nzi,nvaY)

2 uBRA277 0,7500026

ETaz 0,7071088 CHI=1, 0000000
CALFA(N, (o 3YahageNMAX)

11422063 0,6Bu3331
(ﬂLFi(N, 2 3)!N=10NMQY) :
2, 9322974 1,5901354
CtALFAgN, 3, 3y, Mey, MMAyy
' 30470359 1,5916157
FTAza0,0000000 CHI=0_ 0000000
(ALF AN,y 1» PR LI R LY S
- 0,7352671 «0,2561758
(A'F‘(N! 2 1);'J=1|N’4AY]
i, 0000000 0,0Q000000 |

CALFAEN, 3, 1),N=1,Nvay)
-1,1952249 n, 1642214

0,2500034

¢INT Prs =z 344
-0,2398086
-0,20858456
~0,1686799

QTNT,PTS;z Y

003921047
0’ 7525932
0°,7003559

gINT PTS = 344
«0,2398084
-0,2858455
;0.1586706

#INT PTS = 336
3869462

o;oooooeo.

0. 2773985



Ut

Fidga0,0000000 CHIZ0, 499G99R
(ALFACN, qo¢ 2YoNmy titd))
{1 02HU56b 0,2500033
(ALFA[N, 2, 2) Nzl NMAYy)
0, 0000000 2,0000000
CALFACN, 3, 2) Nl NMAx)
-2.,943%286 ~0,7500028

FT1Aza0,0000000 CHIz1 00006000
calLFA(N, 1, 3),Nz],NHAXY
1,187R049 0,7561866
(ALFA(M, 2, 3),hsl, AMaY)
0,0000000
(ALFALN, 3, 3),N=1,mMay)
a3, 092652948 el 6642203

TNT. POINT TNTAL = 15?2

0,0000000 -

#I8T PTS = 400
0, 4638452
0. 0000000
w0,7731673
raINT PTS = 320
w0, 3469412
6.0000000

0', 2773957
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§WTYPE

. KK

DETERMINATION QF AERODYNpMIC. INFLUENCE MATRIX

TITLF

IDY

b2
NSFQ
PP .
CWTYFE
My
MREF

NMAY

“ODES
LUNSYw™
LMIN
L MAYX
JIMAX
JJo
NELTAD
FPS
MACH
INFSTO
(CHIrP)
~0,000000
0,146447
0,500000
0,85355%%
1,600000
InBE X

R E R ELEREREER R N NN

Eanlil = 0+ Biw B B JRW L I N PR TR o o

[ Y

RECTANGULAR WING AR m 2  {1=13e73

T ITIY  J- Y TN N I TR

un
o
P

1614
19

4,00000
0,50000
0,00000

0

ETa

0,9659%

0,86603
0,70711
0,50000

0,258H2 .

~0,00000
-0,25882
«0,50000
-0,7071}
-0,B86603
=-0,965%9%



[4%

STARTING

ROWS
ROWS
RNWS
RUwS
ROWS
ROWS

TNT

1= S
ball
11=15
16=20
2125
26-30

POTNMT

2000 M

HAVE
HAVE
HAVE
HAVE
HaVE
HAVE

074l

LOOP

BEEM
BLE®MN
BEE™N
REFE ™
REEN
REE™

-—
-

STORED
STORED
STARED
STORED
STURED
STURER

549917



APPENDI X~

PROGRAM LISTING

33



he

DOURLE PRECISIOM EVpn, PI,8THETA, SINES,CE8INES,ALFA
INTEGER PP ,euTYPE ,SHYVPE  TITLE ,UNSYH,US,U6,Uu7,U80,U1i,UL2
INTEGER DDISK, uc0

LOGICAL CONTIN,SUPRES,NOCET ,MINY

LOGICaL FRgSH,CONVYRS,BaTCH

REAL IRREGE,IRREGI, MaCH

REaL 1K

REaL JJ§, MODS, MMg, MRES, NMa§, LMAS, LMIS, REg, MSTg, IwHg,

1IWES, TWES, MaCH, NOHG, NINg

BpIMENSION
DIMENGTON
DIMENSION
t..gauDIMENsION
Coseaos DIMENSION
Coeooe DIMENSION
Coseco DIMENSION
ODIMENSION
DIMENSION
DIMENSION
DIMENSION
NIMENSION
BIMENSION

NIMENSION.

NIMENSION
DIMENSTON
DIMENSTON
PIMENSTION
DIMENSION
DIMENSION
DIMENSION
pIMENSION
DIMENSION
cOMMON PT

TITLEt26), gHICPr20}, NINREN(ET)
ETa¢384), STHETA¢384), XSILIp(¢383), CORDIp¢383)
TLEL¢383),TLER¢383),TTEL ¢383),TTER(38T)
IRREGE AT LEAST A8 GREAT A8 saNMpNaHU
IRREGI AT LEAST AS GRpAT AS NHMAXwPP,
ALFA AT LEASY a8 GREAY AS NMaAXaKKaPP,
ALFAD AT LEAST A5 GREAT AS NMAX#KK#PP
IRRERE(1800), IRREGIc225)

ALFA(2000)

ALFA2(2000)

IK¢eu?)

SKru?)

GNL¢10)

GPNL¢1a)

GMT¢10)

DHNDY 200}

HNYZRO¢200)

SINFS(aB)

FEINEScu8)

LYOTP¢20)

MINTR(20,

Gi%5120), XPes12), HMHNgiD)

" ETACP(uT)

COMMON LMaX,LPWR,LMIN,LMAXL,G,XP
cOMMON X ,YS,DELT 4, MHN,NMaX ,SUPRES ,NOCCT ,RLLMIN,Ugs,LTOTAL
EQUIVALENCE (ALFA2,IRREGE,ETACPS

DATA US%,

ut,ueo,ultss, T, 9,117, UCD /67

DATA COM suH /



S¢

DATA WINS , 3WWIN ¢
DATA CONs 7 HCON /
DATA SYOs / 3IWSTD /
DATAa DELS , 3HDEL /
DATA JJ 3 7 3WJJ /
DATA MODS / 3IHMOD /
CATA PP 8§ 7 3HPP /
OATA CWTS / 3JMCHT /
DATA MM & / 3IHMM /
DATA MRES / IMMRE ¢/
DATA SWTs , IHSWT
DATA NMizs / THNMp
DATA LMAS 7 3WiMa 7
DATA iMIs , 3HLMT 7
DATA XK & , BMWKK /
Data NSTs s IHNST o
OATA IWRs 7 IHIWR
DATA IWCs / IHIWC 7/
DATA INSS 7 tHINWS
DATA MACSY s 3WMAC /
DATA SUPs , 3HSUP
DAtA CTCls , 3IWCCI 4
DATA NOHS ;7 3IHNOW /
DATA NINS 7 3WNIN /
DATA 8TAs / 3HSTA v
DATA 7883y , 3HTSS ¢
PI=3, 1415926535897S3 Do
Ue o UCOH
Covnoe SET CONVRS TO

CONVRSs TRUE, FOR CONVERSATIONAL USE,
Cosese FALSE, FOR BATCH,
WRITF(UG,2024)
READ(Us,6) BaTCH
CONVRSg NOT BATCH
20 CONTINUE
1F (cONVRS) WRITE (Ur0,2028)
ReaDUS,5) 1D}

€
Coevss AIMFIL 1S FDR AMES: TSS VERSION ONLY, AIMFIL ISSUES DOEF COMMaANDS T 188,



[T

9¢

35

Sn

CaLlL GEMFIL ¢IDY)
REWIND U7

READ(UT)ID{,PP, MM, cWTYPE ,SWTYPE ,UNSYM NDL ,NDT,MREF ,JJMaX, 1, TITLE,Na

tTITL

READ(UZT)Y(CHICP(I) o 1m1,PP)y (NINDEX(I)sIul,MmMy,
FOTLELCTY pJdal , JIMAX)y (TLER{J) ) Jdal,JJMAX),
SCTTELCT) pJal s JUMAXY ¢ TTERC ), Jud s JUMAXY,
JCETACIY p et e JIMAXY, (STHETACJ),Jrl,JIMAXY,
L(XSILIP{I) el JUMAX), (CORDIP(J) Jal,JIMAX)Y,

tDUM,DUM, AR, DUM, KMACH
ENRFILE 17

cONTINUE

NMAX =PP

KiKaMM

£pSs .S

DELTAORAR® 2
JIeJIMAx

MODES=1

NSEQaD

LMAX=D

LMINuD

INFETOz0

IWRITE=9

twCCPen

1wStPag
CONTINgCONVRE
SUPRES®,FALSE,
NOCCys, TRUE,

NOKE AD=p

NINTg ,FALSE,
JIMAX = JIMAX S
JJ1eJJIMAx]
MREF | aMREF 41
MACHgRMACHK

MCALCx1

CONTINUE

IF(cONVRS) WRITErUrD, )
READ(US,1) COM

1F (¢cOM EQ, WINg) GO TO

20



e T

IF (¢OM EQ, cONg) GO TO 8a
1F (cOM _EQ, §T0s) GO TO 100
IF {(cOM EQ, DELS) GO 1O 1itio
1F (rOm EQ, EPSS) GO TO 119
1F (cOM _EQ, JJ s} GO YO 120
IF (cOM ,EQ, MDDS) GO 70 13¢
IF (cOM ,EQ, PP &) GO TO fdo
IF (cOm ,EQ, cWYE) GO TO 159
1F tcOM ,EQ, MM §) GO 7O 160
IF tgOM _EG, MRES) GO T0 17¢
IF teOM ,EQ, SwWwTg) GO 70 1ARo
IF (COM ,Eq, NMAS) GO 10 190
1F ¢(cOM EB, LMasy GO TQO 200
1F ¢rOM ,EQ, LMIS) GO YO 210
IF (cOM (EQ, Kk 8) GO TO 220
1¥ ¢(eOM LEG, N8Ts) GO TO 230
IF (cOM EQ, IWRs) GO YO 24p
1F (¢cOM EG, Iwgs) GO 7O 250
IF (enM ,EQ, IKSs) Gp To 260
1F ¢CON ,EQ, MaCSy GO TO 270
1F (eOM ,EQ, SUPS) GO TO 280
1F (cOM ,En, CCly) GO TO 290
1F (rOm ,EQ, NOH$) GO TO 295
IF {cOM ,EG, NINt) GD TO 296
IF (cOM ,EQ, gTAs) GO t0 300

€
Cevers FOR AMES)
c

TS58 VERSION ONLY,

IF {(cOM EQ, ¥8S8sg) GO TQO &0
[FerONVRS)IWRITE(US,2023)00M
IFtcONVRS) g0 TO 50
WRITE (U6,2023) COM
8ToP 13
&0 cONTINUE
READ(US,7) (ETACP(I),I=21,24)
CALL OBEY(80,gTACP)
60 TD Sp
CONTINg NUT CONTIN
G0 1D %Sg

80

ALOWS 7858 COMMAND TO BE ENTERED



g<

100

1o
115

i2n

122
123

130

140

150
153
152
153

154
185
156
157
15R

160

CONTINUE

$TaP

READ (uUS,4 )DELTagp
GC TO %o

READ(US, 4 YEPS

60 TO So

READ(US,S YJJ
JisMINacJJ, JIMAY)
JIleddel

00 122 1e),JJUMAY
IF(MODeJIMAXY,J0J1),E0,0) GO TO (23
JIisJJlel

JJaJJiel

Q0 YO S

READ(US,S YMODES

6O T0 S5

READ(VUS,S )pp

NMAXoPP .

60 10 g0

READ(US,SICHTYPE

IF(eWTYPE) 151,152,157
READCUS, 4) (CHICP (1), 12Y,PP)

GO To 58

1FtPPe2) 196,155,153

1MAXePPat

DYHETAQPI/FLOAT (PPwy)

DO 154 [=2,1MAX 7

CHICP (1) w(1.=COS(CFLOAY (Imt)aDTHETAYY /2,
CHICP(PP)=Y,

CHICP(1)n0

-0 Y0 So

DYHETAaPI FLOAT(PRP4PP+1)

PO {58 I=1,PP .
CHICP(I)=(1~COS(FLOAT(1+1)aDTHETA) /2,
G0 10 So ,

READ(US,5 )YMM

KKgMM

MREFgMM

MREF { aMREF 41



6

t70

173
1715

180
182

185
187

199

200
210
220
230
240
250
260
270
280

290

GO T0 So

READ(US,5) MREF
MREFeMAXO (1, MREF)

MREE aMINO {MREF ,JJ)
MREF § sMREF 4 |

PO 173 l=1,JdJ ‘
IF(MODc¢JJ1,MREFL),FO,0) GO TD 178
MREF | sMREF i w1

MREF sMREF 141

60 10 So

READ(US,S5 YSWTYPE
IF{3wTYPE) 182,185,182
READ(US,S J(NINDEX(1)s1ui,HM)
G0 YO So

DO {87 1luy,MM
NINDEX(1)m!]

g0 10 %S¢

READIUS,S INMaX

60 10 So ‘
READ(US,S dLMAX

GG TO S0

READ(US,S JLMIN

60 10 Sa

READ(US,S JKK

G0 T0 So )
INFSTOMOD(INFSTOe 4 2)
60 TO So
IWNRITEaMaD ¢ IWRITE S, 20
G0 TO Sa
IWCCPMOD(IWCLP+1,2)
GO 19 S¢

IWSCPaMOD (INSCP+1,2)
&0 T0 S¢

READ(US,d IMACH

g0 Y0 50
SUPRES= ,NOT ,SUPRES

a0 T0 Sa
NOCCIs NOT NOCCI

¢0 YO So



295 NOWEADaMOD ¢(NOMEAD+1,2)
6D Y0 S
296 NINTs NOT NINT
GO TO Sa
300 CONTINUE
NSEQeNSEQey
Ipesn
IF(INFSTO NE,0)GO TO 303

¢ .
Cuseso FOR AMES TSS SYSTYEM ONLY, OEFINES DSNAME OF IDFILE,
Call OBEY{22,2uNDDEF FT09F001,,IDFILE )

REWIND U20

READ(U20) 1D, 1D2,1ID3,ID4
102w10241

REWIND V20

WRITE ¢(U2e0) ID,I1D2,1D3,1ID4
ENPFILE ugn

= CALL OBEY(1&,16HRE) EASE FTO9FO001
i IF {NOHEAD NE 0) WRITE(UCOD,2027) ID2

103 CONTINUE -
IF(CcONVRS) WRITE (Ur0,24829)
READ(US,S) ODISK
IF¢(ONISK, EQG,0) GO TO 304
bay ‘
ODISKeMOD(MAXg(1,0DI8K) 410}
WRITE(UCD,2026) ODIBK
CALL OBEY (16, 16HRELEASE FTOUFOD! »
CaLl CVRT(ODISK,1,
{ GaAn(I'DDEF FTOUFO001,,00TPUT AIM Nt,11,86X)
2ETACP,8,8K(844) )
Call OBEY (32,ETaCk)
REWIND Us
IF (CONVRS)IWRITE (UCO,2027) ID2
304 CONTINUE
CALL INITAL(CWTYPE,PP)
IF (NOHEAD NE,0) GO TO 310
WRITE(US,2000)
WRITE(UG,2001) (TITLE(N),Ne} ,NTITL?



&=
o

WRITE(U6,2002) 1D1,ID2,NEED
WRITE(UG,2003)PP,CWTYPE
WRITE(UG,2004) MM, MREF, SWTYPF
“RITE(U&.ZODS) NMAX,; KK, "nDEs! UNSYHM
WRITE(Us,2006) LMIN, LMaAX
WRITE (UG, 2007) JIMaAX,JJ
WRITEtU6,2008) DELTAD,JEPS,MACH
WRITE(Us,2009) INFSYO
IF(IWCCP NE,g) WRITE(Ub,2020) (CHICP(I),13y,PP)
tFeiwsSeP,EG,0) 0 TO 310
JRATIOeJIHMAXY JMREF |
WRITE(U6,202%)
DO 305 p=l,MM
JeNINDEX ¢ 1) *JRATTIO
ETASzETACS)
305 WRITE(U6,2022) I NINREX(I)/ ETAS
310 CONTINUE

IF(MOD(JIMAX])JJL) NE _0)PAUSE?2?
TF (MOD(JJII, MREF 1), NE, §) PaUSE 3
IFCINFSTO _NE,0) GO TD 340

£

Cpesss COMPUTING SPANWISE CONTROL POINYS FOR slM FILE  THE

CeousdONLY PLACE ETACP 1S USED IS IN WRITING THE INTRODULTORY

CeoveoRECORD DF THE AIM FILE,

JRATIO=JJIMAN Y yMRFF §
DO 312 lzy,MM
JeNINDEX¢I)#JRATIO
ETACP (1) 2ETA ()

3te CONTINUE

¢
CovessFOR aMES( TSS VERSION ONLY, AIMFIL 1SSUES DDEF COMMaANDS T0
Coevas THE 7SS OPERATING SYSTEM,

CALL AIMFIL(1D1,1D2)

¢ .
WRITE ¢Us1) Ipi,1p2,NSEQ, TITLE,NTITL,PP,CHTYPE MM MREF SWTYPE,NMAX, s
1Kk, MODES , UNSYM, LMIN,LMAX, JIMAX, JJ, MACH, EPS,DELTAC, .
T CCHICP (1) r1a1,PPY, (NINDEXCT))I21)MM), -

LCETACP LYY o181 MM)
34n rONTINUE



—

Th

NMAXRENMAX
MM{zMM.{

CalLL INFMAT (MM, MREF PP NMAXR UNSYM,KK,MONES, JJ,MCALC,JIMAX, INFSTO,
PywkTE, US,ULY, HACh,DELTAO ETA 3¥HE71,XSIL1P,cDRDIP cchP NINDEX,N1=
INT, IRHE5£ IRREGI.ALFA,ALFlE IK,SK.GNL,GPNL,GNT DHND!,uNYZRU .
1nn1 JUMaX1,STNES,CSINES, Ltan NINTP, EPS, TLEL,TLER TTEL, TTERY

ENnFILE KA1
G0 10 Sg

{ FORMAY (23]
3 FORMAT (20 + )

4 FORMAT(BF10,0)
5 FORMaT((6lS )

b FORMAT L)

7  FORMAT (2044)

2000 FORMAT(§H] J4THODETERMINATION OF AERODYNAMIC INFLUENCE MaTRIX. /9

2001 FORMAT (6HOTITLE UX,dHn 12044

2002 FORMAT(AHOIDY,6X,IHE, IS/4dR IND2,6X,1HS,I5/5H NSFQ,5X,1H2,15)

2003 FORMAT (3 PP, 7X, (HE,IS/TH CHTYPE.Sx.ng;151

2000 FORMAT {34 MM, 7X, 1=, 15/54 MREF,SX, 142,15/ Ty SWTYPE,3X, tus,15)

2005 FORMAT 5+ NNAX,SX.!H:,IS/SH KK,7X,1H=,15/6H MODES,dX,1Hx, I5/6H UNS,
fYM,dx )i, 15y

2006 FORMAY (BH LMIN,S5y, 1MH2,IS/5 LMAY,Sy,iHE, IS

2007 FURMAT(OH JJMAX,4X, 1M, 19,34 JJ,Tx,1He2,15)

2003 FORMAT(TH DpLTAO,3X, M2, F11,5/4W ¢PS,6X,1Hx,F11,5/ -
1SH MACH,SX,1HE,F1],5)

2009 FORMAT (7H INFSYOD, X, 1HE, 1%y

2020 FORMAT(BH (CHICP)/¢1XsFi0,6))

2n2t FORMAT(j9NK 1 INVEX ETa

2022 FORMATriX,14,]15,F10,%)

2023 FORMAT(24H UNRECOGNIZED COMMAND} rAY)
2024 FORmMaTy13H ENTER BaTCH y
202% FORMAT13H ENTER ODJISK y

2026 FORMAT (29K QUTPUT 15 ON _, OUTPUT aIM N ,1§,3K .9

2027 PORMAT(SH 102w, I3

2028 FORMaTet3IN ENTER 101 )
END
SUBRDUTINE INFMaT (MM, MREF , PP NMAXR,UNSYM, KK, MODES,JJ,MCALL,dJMax, ]
INFSTO, INRITE ,US, Ut 1, MACH,DELTAO,ETA,STHET A, XSILIP,CORDIP,CHICP,NIN
1DEX,NINT , IRREGE , IRREGI ,ALFA, ALFA2,IK, 3K, GNL, GPNL, GNT,



£

{DHNDX, HNYZRO, MM{, JJMaxXi, SINES, CSINES,LTOTP,
{TLEL, TLER, TTEL,TTER)

poUnLE PRECISION ETA,PI,STHET.,8TNES,CSINES
DOURLE FRECISION DX DKE,DETA,DETaE SJH,RJJI,Y.ALFA,RJJtu

INTEGER PP,cWTYPE, SWTYPE UNSYH,US,Ua,P PL,PU,TJRATO, TJUMX], TIX{M],
‘Ul!p GTOTAL ’

LOGICAL SYM, ABYM, TLE TYE,TINT NOTL ,NOTY NOTI MNZERO, NE},SUPRES NOC
1c1,NINT

REAI Ik, IRREGE,IRREGI,MalM, JOLM,JO0LP, JILM, JILP,J1TH,J1TP

NINTP,EPS,

DIMENSION
DIMENSION
DIMENSIDN
DIMENSION
DIMENSION
HIMENSICN
DIMENSION
DIMENSION
NIMENSION
DIMENSION
DIMENSION
DIMENSION
DIHENSION

NINnEx(HMJ
CHRICP(PP)
ETa(JJMAXY)
STHETA [ JIMAXY)
XSILIP(JJIMaX)
cORDIP(JJIMaX)

TLEL ¢JJMaAXY, TLER(JJIMaAX), TTEL(JJMAX)

TTER¢JJIMaAX)
IRREGE (2,3, NMAXR,KK)
IRREG] (NMAXR,PP)

1K (MM)

SKeMM)

ALFACNMAXR, KK, PPy

DIMENSION ALFA?{NMA!R K, PPy

DIMENSION
HIMENSION
DIMENSION
DIMENSION
DIMENSJON
DIMENSION
DIMENSION

DIMENSION

DIMENSION
DIMENSTON
COMMON PI

GNL (NMaAXR)

GPNL (NMaXR)

GNT (NMaXK)
DHNDX { NMa XR, PPy
HNYZRO(NMAXR,PP})
SINES{MMy)

CSINES (MMy)

LTOTP (PP

NINTP(PR)

G(S120), XP(S12), HHNt:O)

COMMON L MaAX,LPWR, LMIN, LMaX{,G,XP

gOMMON X, Y8, BELTA, HHN, NMaX, supnss NOCCI,RLLMIN, Ua.LTO?AL
DAtA C1/, 636615772%/ _
DaTA Cez-.3183093861/

DATA C3/1,273239545/



DATA Ca/x,.6366197723/
. k DATA £5/1,3533333/
, DATA C&/ 4501581579,
DATA C7/4,3001054386/
DATA C8/, 125/
DATA C9/41,38629U361y
CATA C10/=,8333333 EL1/
DaTa Cli/e, 0625/
DATA Ci2/%,25/
JdisJJe _
MRATIOxJJMAX]/ (MREF ¢1)
JRATIOwJJMAX] 2 JJY
TJRATO2JRATINGJRATLIO
FYA(JJMAX])m=t O
STHETA¢JJIMAX])a0,D0
CovsseGTOTAL WILL BE TME GRAND TOYAL OF THE NUMBER OF
Coesao INTEGRATION POINTS USED FOR aLL TwE CONTROL POyYNTS,
GYDTAL =0
IF (UNSYM) 110,100,580
a 100 Symg TRUF,
MMPe ¢ MMe] ) /2
IF (MODES ,LT,0y) MMPaMM/2
60 TO 12n
110 SYM = ,FA|SF,
MMP g MM
120 ASYMg NOT, S¥y
KU2eMAXO (Y, KK+])

TIIMX I JOUMAX L 4 JIMAX T
TJEIMIaTJIMX  wl
CQOOCIMUDESOLTOOIIQUDD “ODES
CoeesoMOPES EQ,0,, EVEN uDnES
Cosve e MODES GT,0,,,ALL MODES

IF(MODES)I130,140,150
130 xieg '
KJUMP= >
GO T0 16p
14o xl=}
KILMPE»
GO YO 180

)

i.

U

-~



i5n kKisi
K JUMP= ¢
{60 CLONTINUE
MNZEROSMACH NE 0,
BETAsY,
IF (MNZERO)BETARSQRT (1 (wMACHN®2)
TBETAZ2,4BETA
BETA2aBETA®«2
NE 1 gNMAX FO,1
TLERCHICP (1), LT, 1, ,Ews
TYEeCHICP{PP) ,GT, ,L999999
TINTR(PP,GT,2) ,OR, (PP,EG,2 ,AND.(,NOT,TLE,OR,,NOT,TTE)) ,0R, ,NOT,
1¢(TLE ,OR, TTE) 7
NOT_ e ,NOT, TLE
NOTIz MOT TINT
NOTT:,NUT T1¢

PLat.
PU=PP _
= IF¢TLEYPLE?
v IF(TTE)PURPP=

Cooesd COMPUTING QUANTITIES ASSOCIATED WwITH CONTROL POINTS
CovyeoON LEADING AND TRAILING EDGES (EQS $2,53,66,4ND &7y
Sgh=1,
GNLt11)aCy
GPNL(1)sCe
GNT(1y=C}
1F(NE1) GO Tn 250
DO 200 wned,NMAX
GNL¢N)=0
GPNL(N)BL3+FOAT ¢(Nmi)
GNT(N)aSIGNIGPNL (N),SGN)
SGNSOSGN
200 CONTINUE
250 CONTINUE
IF(NDTIIGO TO 305
CooeesCOMPUTING GUANTITIES ASSOCIATED WITH INTERIOR CONTROL
PO 300 PsPL,Pi
Xg2 ,*CyICP(P)wy,



&=
-4

PHIIAR503('K)
SPHIZSQRT (1, wXwn2) "
DHNDX (1 P)aCun(y,»X)/5PHI Y
IF(NELIGO TO 300
DO 290 N=2,NMAYX
DUM{eNa)
DHNDltN;PJtCl*DUMliCOSfDUHltPHI)/SPHI
290 CONTINUE
300 CONTINUE
305 CONTINUE
RJJtwdJt
RJJ143 2500«RJJ1
DELcON-DELTAO/RJJltt?
C.....DETEQHINING WN OF gG° { FOR THE CASE Ya0,
DO 350 Pl PP
xs2, -:chrcpanz.
‘ClLL INFZY (X, NMAX) HHN)
DO 350 Nai NuMAX
380 HN?ZRD:H;PJ-HHN(NJ
‘ WRITE (UG, 4) o
c**tt!tttttlttt***t
Hpd 2000 MeMcALe,MMP
MEZENINDEX (M) *MRATIO
CovnereL TOTPLP)gNUMBER OF INTEGRATION POINTS USED OVER THE
"€ueasENTIRE 3PaN FOR EaACW CHORDWISE CONTROL POINT LOCATION,
. DO -.360 Pai,PP
LTOTP{P):O
360 CONTINUE
IF (NINT) WRITE(UmaTIM
BB2CuBETA/CORDIP(M2)
BBC=BB2C.BB2C '
FYAMSEETA(M2)
IF (NOTL) GO 10 S00
c...,,coMPUT!NG QUANTITIES ASSOCIATED WITM LEADING EDGE
Coeees CONTROL POINTS. AND WHICH VARY AS THE SPANWISE PDSITION VaARIES,
TANLELsTLEL tM2)
COSPHISBETA/SORT (BETA2¢TANLELwn2
EM3 Se(¢] *TANLELSCOSPKI)
EHCOMP'lgﬁEH



DUMLaSORT (BB2L/COBPHI)
DUM| 3uDUM]Iwel
CoeessEOS, Tu aND 7%
JOL"'ﬂ..oU"I*CEthEH'EH'OQ’
JILMaCSADUNI 3w 2(EM,EM, 2, *EMaEMCOMP)
TANLERaTLER(M2)
IFCABB(TANLEL*TANLERY LT 1 Eab) GO TO 40O
COSPHIaBFTA/BORT (BrTA2+TANLER®))
EMe, 51, tTlNLERtCDBPHI)
EMCOMPR]  wEM
DUH[:SGRT:BB?CICOSPﬂlj
DUMISnDUM wa3
GO TO 4ia
406 CONTINUE
DUMZaEM
EMaEMCOMP
EMCOMPeDUMN)
410 CONYINUE
& JOLPai ADUNMI#CcELITER,EM,0 ) '
~ JILPuCEADUMIS4CEL2 (EN EM, 2, SEMegMHCOMP)
S00 CONTVINUE
IF(NDTL AND_NOTTy 60 TO 700
Coo-ooE°- 60
EMia(l ¢ETAMg),S
Coees EMIEOM IS THE COMPCENENTARY PARAMETER 10 EMyT
EMICOMe () ETAMS) " &
DUMIm2  »EMLInEMICON
C.....m. 50-5‘. lLSQ QEE EGS. ?b.'?'
GAMIMBLOXCEL2(EMY,1,,1,%2,¥FM])
E*“tﬂlc?*cEthEHiot"chUNl3
GCAMSPRCOLCEL2 (ENICOM, 1,,1,-2, tEﬁlcOn;'
GAMIPBCYoCEL2(EMICOM,EMLCON,DUM] )
Cooves COMPUTING QUANTITIES ASSOCIATED WITH TRLILING EDGE CONTROL
W CooeesPOINTS AND WHICH VARY 48 YWE SPLNWISE POSITION VARJES,
TANTELSTTEL (M2)
COSPHIaBETA/SQRY (BETA2¢TANTE ewpy
e Bl e TANTELAcOEPNH])
ENCOMPaL ,uENM
DUN1sSQRT (882C/COBPHyue3




—— e e T e

CI..;'EO; 68
JITMCSRDUMI *CE| 2¢EM,EM, 2, vEM*EMCOMP)
TANTER2TTER (M)

'5 IF (ABS{TANTEL+TANTERY LT, {,Eub) GO TO 600

COSPHISHRFTA/SART (BETAZ+TANTERu#Q
EMg, 5% () ,TANTER®COBPHI)
EMCOMP gl  »FEM '
‘ DUM1 2SGRT (BB2C/COSPHIY##}
6O TH sln
600 CONTINUE
DuMPEEM
EMgEMCOMP
EMCOMPRDUM)
60 CONTINUE
; JyTP2CSaDUM#CELR2 (EM,EM, 2 +«EMsEMROMP)
700 CONTINUg
CovsssCOMPUTING QUANTITIES aSSOCIATED WITH INTERIOR rONTROL POINTS,
} Coveso SINES AND COSINES IN EQ, 22.2%
= JEIKL=1)&M2+T 1X 1M
% DO 800 KEKL,Ku2
INDEx2MOD (Jp JIMAXY | ) 44 :
15 (MODCJ, TIIMXL) ¢ 1=INDEX)T10,710,720
Tin SINES(K)aSTHETA({INDEX)
| CSIMES(K)eETA(INDEX)
60 Y0 73n
720 SINES{K)ewgTHETA(INDEX)
CSINES (K)ewETA(INDEX) -
T30 JsJeMp
CQIOIQEniio
BOD SK(KIBSTHETA(M2)«CSINESEK)
Covss COMPUTING 1K OF FOS, 22.2%
N0 900 KaKL,KK,KJUMP
IFtk=2) B10,820,830
B1o IK{1)eCA*(CSINES(3)+C9)
GO TH 900
B20 IK(2) =C10%(2 DO*SINES(3)I#SINES(2)+rSINES(3)+CSINES(?))
GO TO 900
830 1F(K=3)840,840,850
RUD TK(IIECII* e, SDOSSINFS(UIwSINES(2)+,5000CBINES (4)*CSINES{2)+CSTINES




64

1(3)+£9)
GO T0 900
850 DKak
DK2nKe2
IK(MYZC12n ( (DK*SINES K+ INSINES (2)#CSINES(Ke i) SINES(2))/(OKADK=]
1,003 w (PK2eSINES(Kwl)aSINES(2) 4 SINES(Kw{)rSINES(2))/{DK2ADK2=
11,00
900 CONTINUE
CeoqssEC, 87
BJMaRJJIU/STHETA (42)
CoeeessCOMPUTING THE EXacT INTEGRALS OF THE IRREGULAR
Ceveoe PARTS AND THE CONTRIRUTION TO A{LFA FROM ETAiaETA,
IF ¢(NOTL) GO TO 1000
DUMT=0
DUMBROD,
TF (TANLEL NE TANTEL) DUM73= S4(TANLEL@TANTEL) CORDIP (M)
IFCYANLER,NE ,TANTER) DUMBz= S5« (TANLER«TANTER)/CDRDIP (M2)
N0 950 KuxKL , KK,KJUMP
DUMieJoLM#CSINES (K)
DUMR2esJOLP#pSINES ¢ K)
DUMeaFLOAT (Ke1 ) oSINES¢(K)/STHETA(M2)
DUMIsJalMeDUMS
DUM4sJILMarSINES(K)
DUMS=2JOLPeDUMe
DUMbxJfLP*CSINES (K)
PO 950 Nml,NmAYx
IRREGE (1,1, N, K)BGNL ¢(N)«DUM}
IRREGE ¢2) 1o N)KYasGNL(N)*DUM>
IRREGE (12, N, K)moGNL (N)®DUMIegPNL ¢N) #DUMUSDUMT TRREGE (1912 NoK)
IRREGE (2,2, N,KYBGNL (N) 4DUMSSGPN {N) «aDUM+DUMB* IRREGE (2,1 ,N,K)
CoeaseEl, 81
"TtUUALFACN,K, 1) e IRREGE (1,1,N, K} GAMIMyIRREGE (2,1,N,K)oGaMIPLIRREGE (1,2
LaNsY*GAMIMFIRREGE (2, 2)NyK)*GAMIP+BsMaSK (K *HNYZRO(N, 1)
950 CONTINUE
1000 IF(NOTI) GO TO {100
BBC2 & BRC#»2
b0 1050 P=PL,PU
DO 050 N2y, NMAX
IRREGI(N,P)s ,S#BBCReDHNDX (N,P)



0s

DO 10%0 KeX| ,KK,KJUMP
CCCSIOEQD 26
ALFAIN K P)gIRREGI(N,P) e1K(K)eRIMuSK(K) 4HNYZRO(N,P)
1050 cONTINUE
1100 IFpenNOYT) GO TO 1200
DO 1150 KsKL,KK,KJUMP
DUMyp=CSINES ¢(K)}eJyTH
DUMRa=CSINES (K} " JyTP
DO 1150 N3l ,NMAX
IRREGE ¢ { » 34N, K)uDUMyaGNT ¢N)
IRREGE (23, N,X)aDUMZwENT ¢N)
COIIOIEQ. 6% .

ALFA(N K PP)QIRREGE {1,3,N,K)oGAMIMTRREGE (2,3, N, K)oGAMIPLBIM BK K)

I AHNYZRO (N PP)
§1150 rONTINUE
1200 CONTINUE
JLeMODeMp,, TJRATOY+JRATIO
Chhakk STARY DF SPANW]SE INYEGRATION ke
DO 1600 JsJL,JJMAX, TJRATO
CIIQUUDETEQ"INING SK[ETA‘), ER, iq
LetKLim )wisT X 1My
LJUMP2 e K JUMP
D0 t36a KKl ,KK,KJUMP
INDEYEMOD (L, JUMAXT Y ¢
SK(K)ZETA(INOEXIaSTHETA(J)
TF(MODCL, TJIMK )¢y GT,INDEX) SK[K)nwSK(K)
1360 Lel+LJUMP
CovvesER,8B
CETARETA(M2)LETA(J)
DETA2SDETADETA ‘
RJMa=STHETA(J) /(RJJI1«DETAZY
YeYBETA,/CORDIP¢J)#DETA
¥YSa¥«Y
Covees LIMITING THE MINIMUM NUMBER 0F CHORDWISE INYEGRATION
ConsneSTATIONS
RLLMINS d6844/7(YS+ 0075%)
C.....EG.’ qo
ABODETAgDABS(DETA)
DELYTA2DELCON/(SNGL (wBJM))anEPS



DUM282,/CORDIP(J)
DUMIsDUMZ® ¢ XSTLIP(M2)=X8ILIP(J) )1,
DUM2aDUM2eCORDIP (M2)
SDETASaSQRTfABDETl)*STHETA(JJ

1sd
1F¢(DETA,LT,0,00)T82
1 ¢(NOTL) GO TO fd2n
Xsnpumy
Call INFFUN
LYOTP )L TOTAL+LTOYP(y)
TFENINT) NINTP4)ul TOTAL
DO 1400 KmKL,KK,KJUMP
D0 1400 Nt! NMAX
Cosess®@, 61 OR 62
osnnn::xnnssgcx 1Ny K)+IRREGE ¢(I,2,N,K)#ABDETA)#SDETAS
Ceosse€d, Si
ALFi(N K,1)SALFA(N,K,1)+RJMgtSK(K)aHHN(N) «DSKHN}
1400 ron;:nue
w 1420 IF en0TI) GO TO (400
- DUM3ZDETA2#ALOG (ABDETA)
l D0 {43a PaP|,PU
XsDUMI+DUM2*CHICP (P)
Call INFFUN
LTOTP{PJ:LTDTALOLTOTP(PJ
1 16 (NINTININTP (PYgLTOTAL
DO 1430 KsKL,KK,KJUNP
DQ {430 N-;,NHA!
1430 ALEAEN K, PYSALEA(N,K,P) ¢ BIMaSK(K) o (HHN(N)«IRREGL(N/)P)#DUMS)
1440 IF (NOTT) GO TO {460
XxDUMy 4+ DUM2 .
Call INFpUN
LYOTP:PPInL TOYAL4LTOTP (FP)
IFENINTY NINTP(PP)LTOTAL
DUMUBABDETA+SDETAS
DO 1450 K=KL,KK,KJUMP
DO t4%s NE),NMAX
CenvesE@, 71 DR 72
DSKHNS IRREGE (1, 3,N,K)enUMs
1450 ALFACN,K,PP)gALFA(N)K;PP)+BIMeSK{K)INHHN(N)=NSKHN)




ts

1dett CONTINUE
IF(NINTY WRITE(UG,8) (NINTP(P)} ,Pai,PP)
1600 CONTINUE
Congay NNEARRERAR SPANWISE INTEGRATION FINISHED
c
Covnes o CHANGING TO MODES SKgSINgK+THETA)
L
1F(KK,EQ,1) GO TD 1609
KiL2sKbla+2
pe 16068 Pz), PP
DO 1608 Nei,NMAx
'1IF (MODES NE,0) ALFA(N,2,P)u2,+ALFA(N,2,P)
IP¢KK,LT 33 6O T0 1608
NO 1606 KEKL2,KK,KJUMP
1606 ALFAIN K, PYa2 *ALFA(N, K ;PI+ALFA(N,Ke2,P)
1608 CONTINUE
1609 CONTINUE
t
Cevess END OF CHANGING MODES
C

IFtINFSTO,NE,0) GO To j&10
NROQWpePPuM
NROW{=NROWKZ=PP 4 |

C

IS 23882828 3]

Ceusas THE INFLUENCE MaTRIX IS STORED a8 SINGLE PRECISION

[
DO 1605 Paf,PP
NO 160% KeKi KK, KJUMP
DO 160% Nel,NMAX

1605 ALFA2(N,K,P)eALFA(NJK,P)

WRITECULY) (CCALFARIN,K,PY,Nx) ,NMAXy,KuKL KK, KJUMPY,Pgl,PP)y

WRITF tUs,SINROW, ,NROWD
1610 IF(IWRITE,gG,01 GO TO 1650

Do 1630 PEY,PP

WRITE(U&,2) ETAMS,CHICP(P),LTOTR¢P)

DO 1630 KeKlL,KK,KJUMP

WRITE (Us)3) K,P '

WRITE(U6,)4) (ALFA(N,K,p) Nl NMAXY
1630 CONTINUE
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y CONTINUE

bO 1160 Pel,PP

GTOTALGTOTALSLTDYIP(P)

CONTINUE

CONTINUE

WRITE(US,6)GTOTAL

RETURN

FORMAT(22H18TARTING 2000 M LOOP /7

FORMAT (50ETAxX, F10,7, &M CKls, F9,7, 134 SINY,PTS,s ,15)
FORMAY (9W (ALFaCN, ,12, tH, , 12, 11Hy,Nm]l NMAX))
FORMAT ¢(X,F14,7,3F15,7)

FORMAT (SHOROWS sI13,1mw, 12, 17H HAVE BEEN STORED )
FORMAT (20HOINT, POINT TOTAL = ,18)

FORMAT rdmWoM = , 1Y

FORMAT ¢ {X, 2615)

END

SURROUTINE INFFUN

THIS SUBROUTINE DETERMINES THE PRESSURE MODE INFLUENCE
FUNETIONS, WHICH ARE THE INTEGRAL ON (.t,+1) OF

HN(XP)*KBAR(X=XP,Y)/2,
HN ARE TWE VaN SPEIGE| CHORDWISE FUNCTIONS
THE INTEGRATION 1S DONE REPEATEDLY WITH
ITWICE AS MANY INTEGR,TION POINTS EaCH TIME
UNTIL EJTHER THE MaXIMUM CHANGE 18 LESS
THAN DELTA AND LL,GE,RLLMIN OR UNTIL {lLelLMAX1]
LMIN ]S THE STARTING NUMBER OF INTEGRATION POINTS,
NESTINg 1S USED SO Ty AT AFTER THE FIRSY INTERATION TwE
VALUES OF KBaR NEED ONLY BE DETERMINED afv
EVERY OTHER STATION,
THE INTEgRaAL 1S COMPUTED USINg THE QUADRATURE FORMU| A
OF PROPLEM 37, P,366G OF MILDEBRANDIS NUMERICaL METHODS,
LLMAY m(LMING ) «2uu(| PWRm() oy .
DOURLE PRECISION SUM,Py
NIMENSION Ge10,5123,XP¢S12),HHN¢10), HHNR(10),SUM¢10),DIFFN({0)
REAL KBAR
INTEGER Us
LOGICAL SUPRES,NOCCI
rOMMON Py



%S

COMMON LLMAX, PWR,LLMIN,LLMAXY,G,XP,X,Y8,DEL T4, HHN, NMAX, SUPRES, NOC

1CT,RLLMIN,Us,LTOTAL
XHIPQX¢1' .
KBARz (1 ,+XMXP/SGRT (XMXPRXMXP+YS)Y /2,
DO 10 Nmi,NMAX
SUM(N) aKBAR®G (N, LMAX1)
10 HHN(N)s0O,
206 CONTINUE
LLsliMINgy
LIJUMPaLLMAX]L /LL
LJUMP 2l JUMP
Coeeas EACH PASS THROUGHM THE J LOOP REPRESENTS 4 CHORDWISE
Cevees INTEGRATION
DO 200 Jg=i,LPuR
Coeee PREVIOUS RESULTS aRE SaVED IN HRNQ;
GO 34 Ney, NMAX
HHNR (N) xHHN(N)
An CONTINUE
Covpeslla NUMBER OF INTEGRATION PDINTS INCLUDING THE
CoenesONE AT THE LEADING EDGE,
Bo 150 LelJUMP,LLMAX,LIUMP)
XMAPzXwXP (| )
KBAR®] , ¢ xMYP/SURT (yMXPaxXMXP+Y5)
NO 150 Nal,NmAX
SUMIN) 2SUM(NYeXBARRG (N, L)
158 PONTINUE
RLLeLL
LJIUMP =L JUMP
LJUMPEL JUMP /2
DiFFa0
DO {170 Nxj, NMAx
Covere THE FOLLOWING STATEMENT INSURES THAT ONLY MHN!S COMPUTED
Coveese®ITH A CERTAIN DEGREE OF PRECISION WILL RE USED IN TwE .
Conooers COMPARISON CONVERGENCE TEST,
Coeoess HHNEN) WILL x HHNINF(N) UNTIL THE REQUIKED D,0,P, IS
ConpesOBTAINED, _
IF(LL=N,LT,=§360 TO {75
HHN(N) gSUMN) 4RLL
DIFFN{N)sARS (MHNR(N) =HHN(N))



170 DIFFadMAX 1 (DIFF,DIFFN(IN))
175 tl=zLlell
180 CONTINUE
IF ¢(DIFF ,iT, DELTA ,AND, RLL,GE, RLLMIN) GO TO 300
200 CONTINUE
LTOTAL=LL/2
1¥ (SUPRES)IRE TURN
WRITF (léyy)

60 10 3nS
300 CONTINUE
LTOYaALelL 2
IF¢(NOCCLIRETURN
306 WRITE (U6s2) X YSonELTA)LTOTAL, (DIFFN({N),Ns1,NHAX)
RETURN
t FORMAT(,s77' THE CHORDWISE INTEGRATION FaILED TO CONVERGE ¢)
2 FORMAT (¢ X 8i,p19,86,¢ ¥YS 81 ,F19,6/7 DELTA £1,F12,.8,¢
{UMBER OF INTEGRATION POINTS =v,15/t DIFF =2¢,5F12,6/8%,%F12,8)
END

. SURROUTINE INITaAL(CWTYYPE,PP)
W CLoeseeTHIS SURROUTINE COMPUTES ,G,, THE VALUES OF THE

ClnoctCHnRDﬂISE PRESSURE MODES EvVA(UATED
CoeveoAY POSITIONS GIVEN BY THE ARRAY (XP), WHICH I8 ALSC COMe
CoveneEACH MODE HAS BEEN MULTIPLIED RY Pl/s»SIN(PNHI),
CoesseTH]IS VERSION $8 FOR TuF VaN SPEJGEL PRESSURE MORES'
Coesss UANTITIES ARE DETERMINED AT EACH XP a «COS(PKI),
CoevsePM] TAKES ON THE VALUES DPMI, 24DPHI,, s LMaAX<DPHI,
CovnooeAND TuE LASY VALUE IS PHI = 0 (1,E.yp XP(LMAX+1)m=1,),
Coveae SIMILARLY G(N,L)eTHE VALUE OF G FOR PHIsl.0OPHI,
Coonees EXCEPT THAT G(N,LMAX+¢{)gTHE VALUE FOR PH1g0,
Cooees DITMENSION A5 G(NMAX ) MAX®L), XP{ MaAX+])

NIMENSTION G¢10,512),xP¢S12),)HRN¢10)

COMMON P

COMMON LMAX,LPWR, LMIN, L MaAX1,G,XP,X,YS,DELTA,HHN NMaX

¢OMMON SUPRES,NOCCT,RLLMIN,Us,LYOTAL

DOUBLE PRECISION PI,DPHI,PHI,CNL,CNMLIL,CNM2L

INTEGER TLMAX1 ,CWTYPE,PP,Us

LOG1cal, SUPRES,NOCc!

DATA | MXMX /S11/, MAXR,NMAXR/0,0/

IF ¢(LMIN,GT, 0360 10 4



LMINEY

IF(cWTYPE)U, 2,3

1E (PP, GT,2)LMINGPP=2
IF(HOD(PPpE}.NE.O.AND.PP.GT.U)LHINI(PP-S)JE

N

60 16 4

LMINPP PP

LMAX1=2LMINGI

LMAXSMINO (LMAX, LMXMX)

IF (LMAX EG,0 L MAXD| MXMX
LMAXZMAXO(LMIN,LMAY)

DO S Kel,20

LPWRgk

TLMAX oL MAX Y A MAXY
IFeTiMaAXt, T, LMAX+1 0D TO &
LMAXtEYL MAX])

LMAXELMAX -1
IFeLMAX,EU,LMAXR ,AND, NMAX . E (NMAXRYRETURN
LMAXRgL MAX

NMAXRaNMAX

L2slMAxy /2

DPuIsPTI/70FLOAT (LMAX]L)

[ ¥

> v

o
c..l.'ce-HPUTING THE ARRLY '.xp.

NO 10 xey,L2

L3 MAXY ex

XP¢L3)aDCOSCDFLOAY (K} «DPHI)
¥P{ k)m=xP (L)
tn CONTNUE

xP{2)el

XP(LMAXY )=y .
Coeee o COMPUTING THE ARRAY G,, ALL THE NECESBSARY
Cuuuy NUMBERS HAVE BEEN COMPUTED aND aRE CONTAINED IN ,XP,,
Covva T 1S ONLY NECESSaRY TO COMBINE THEM IN THE APPROPRIATE
COOOQ'M‘NNER;

DO 60 Lsl,LMax

ENM2| 2y

NiMizl=!

INDEX =L,

CNMiLe=XP{INDEX)



GileL)ol¢CNMYL
1F (NmMaAX ,EQ,1) GO TO 60
DO S0 Nm2,NMAYX
NiM{eNal =t
INDEXe@MOD (NLM] ,LMAX L)+
CNLsXPINDEX)
IFCINDEX LEQ, HOD(NLMy,T_UMAX{)+y) CNLuweCNL
GIN,)L)={CNM2L =N 372,00
CNMZ2| sCNMYL
CNMy{LREN(
59 CONTINUE
60 CONYINUE
Ge1,LMAX| )22
IFeNMaxY LEQ,13y GO TO 80
DO 70 N22,NMAX
70 CONTINUE
80 CONTINUE
RE TURN
END
SURRDUTINE INFZY(X,NMAX,HHN)

c
Cossans THIS SUBRODUTINE CUMPUTES THE INFLUENCE FUNCTIONS FOR Y=o,
Coenss THIS VERSION OF THE PROGRAM IS FOR THE VaN SPEIGEL MODES|
DIMENSTION WuNINMaX)
DOURLE PRECISION PHI,DN,SN,SNM],SNM2,TOPT,P]
DATA TOPI / 636619772300/,P1/3 141592653589793 o1 )
PHIeDARCOS(~DBLE (X))
SNMa2DSIN(PHI)
HHN{ )2 TOPI# (PI+8NMay
IFCNMAX ,LT, 2} RgTURN
SNM1gDSIN ¢2,D0wPHIY/2,D0
MHAN(2)a(PHI-SNML) /P
IptNMAX LT, 3) RETURN
DG 10 Nx3,NMAX
DNaN
SNaDSIN(ONePHI) /DN
HHNIN) a (SNM2LSN) /Py
SNM2pENMY



SNm eSN
10 CONTINUE
RE TURN
Emp
FUNCTION CEL2(7,4,B)
c 7wz PARAMETER OF THE ELLIPTYIC INTEGRALS

|
!
1
|
I
. GEQ=1l,=7
‘ IF(GFENYLs206
{ RE TURN .
( c SET RESULY VALUE = OVERFLOW
2 1Ftr13,5,4
. 1 CEL2%wl B3R
 RETURN
\ 4 CEL221,638
RE YURN
| 5 CELpwd
RE TURN
1 w C COMPUTE INTEGRAL
oo b GEOSSGRT(GED)
’ ARTwmt,
Ahz A
1 ANgAsB
wal
t 7 WeWeAhoGED
WxWew
AAxAN
AARTI AR}
] ARIgGEO AR]
ANgwW/ARY AN
c TESY oF ACCURACY
IFrAARYwGED»1 Ev3®aAR1Y19,9.,8
£ GENESORT(GEG+AAR])
| - GEOsGED+GED
GO 10 7
l 9 CEL2%,7B%3982 wAN AR]
RE TURN
Enp




